Section L.—New Zealand Society of Animal Production. 

Seventh Annual Conference. 

The address by the Chairman, Dr. I. J. Cunningham, Wallaceville 
Animal Research Station, was entitled “The Expanding Science of 
Nutrition. * 7 


INFLUENCE OF SEASON ON HUMAN FERTILITY. 


Bv Kazimierz Wodzicki and W. M. Hamilton. 

Department of Scientific and Industrial Research, Wellington. 

It is well known that Man and most domesticated animals are polyoestrous. 
The pioneer work of William Rowan and T. H. Bissonnette showed that there 
exists an inherent rhythm of 1’eproductive activity. Bissonnette (1931) in his 
experiments on starlings, proved that light and darkness accelerate or* inhibit 
respective^ the onset of the oestrous period. Marshall (1910, 1937, 1942) suggested 
that the existing rhythm of reproductive activity holds good as long as the animal 
is not moved from its own hemisphere. 

™ ? ,Y as P°s tula ted and experimentally proved by Bissonnette (1933) and 

Marshall and Bowden (1934) that the light stimulus passes through the retina 
to the pituitary by nerve paths and thence to the ovaries. The keeping of ferrets 
^ *\ tal darkness (Marshall and Bowden, 1934), hooding of ferrets (Bissonnette, 
1933) and removal of the pituitary (Hill and Parkes, 1933) delayed or prevented 
the onset of oestrus in ferrets. Recently, Burckhardt (1947) succeeded in 
accelerating the onset of oestrus in mares by strong artificial light. 

Hammond (1927) says that although cows will breed throughout the year 
there exists an optimum period when the interval between calving and a fertile 
service is shortest. This interval varies in different countries. According to 
Hammond, temperature and the prevailing feed conditions as well as the require¬ 
ments of the dairy industry in various countries, also play an important role, 
lhus in Western England, where pasture is the main feed, the majority of 
calvings take place in March or April, while in Eastern England, which supplies 
most of its milk to cities, the majority of calvings take place in autumn. New 
Zealand presents a special case where, owing to special conditions, the service 
penod is virtually restricted to the three months from October to December. 


Month of Birth 



Fig. 1 Ratio of multiple to single conceptions in Liverpool (Edwards, 1938). 
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It seems of interest to the New Zealand breeder and the research worker to know 
whether this period coincides with the time of the year most favourable to 
conception. 

Homo sapiens differs from most wild animals by being polyoestrous. So 
far few investigations have been attempted to find out whether there is any 
seasonal lhythm in conception rate in man. Mayo Smith (1895) claims that the 
highest conception rate is during the summer months, but changes in various 
countries, e.g. in Greece, the highest conception rate occurs in April, in Scandi¬ 
navia shortly before June. The only recent data on seasonal fertility in man 
aie the figures published by Edwards (1938). By studying the ratio of multiple- 
conceptions to single-conceptions in Liverpool he arrived at the conclusion that 
there are two distinct peaks in conceptions during the year; one around mid- 
Febi uary and another from the middle of August to September (Fig. 1). 
Edwards claims that this graph shows the seasonal effect uninfluenced by artificial 
birth-control. He suggests that the increasing hours of daylight are responsible 
for the first peak, occurring in February, while the decreasing hours produce 
the drop in numbers of conceptions from September onward. The increase in 
tempeiature and improved environmental conditions (mid-summer holidays, etc.) 
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t Average of the mean temperature for Dunedin, Invercargill, and Ophir. 
* Includes one set of triplets. 


Figures for mean temperature, duration of daylight and number of marriages refer 
to the month of conception corresponding to date of birth e.g., the figures shown 
with number of births in June, 1938, refer to September, 1937, etc. 
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are responsible for the more extended effect in the summer peak. The effect of 
winter environment finally overcomes the light effect in the first months of the 
year, leading to the very low level of conceptions in April. 

It seemed of interest to compare some data from this country with those 
from Britain. The figures collected by the Registrar-General and published by the 
Government Statistician are of no value, as births may be registered up to sixty 
days from the actual date of birth. We are grateful to the Government Statis¬ 
tician, and m particular to Messrs. Gardner and Roster, for abstracting the 
original data in terms of month of birth. They include a northerly and a 
. P?P ul , ation sample from the Dominion, i.e. the urban area of Auckland 

and Otago-Southland. The data are limited by the difficulty in abstracting them. 

o . J, aW ® * ^ ives „ the original data of single and multiple births of Auckland and 
Southland-Otago for the period from June, 1937, to January, 1941, inclusive. 
It may be noted that both centres have an approximately similar number of 
births. The number of multiple births in both instances was too small to study 
the ratio of multiple to single-conceptions, so that we had to rely on the study 
of the number of total conceptions only. 



Fig. 2 Seasonal trends in number of births in the Auckland and Otago-Southland aieas 
over the period June, 1938—December, 1940. 


Fig. 2 illustrates the seasonal trends of both centres. An average peiiod of 
nine months pregnancy was assumed and the data have been smoothed by usin^ 
a+2b-{-c ° 

the formula---. It shows a distinct trend within the two and a-half years 

under observation, with the lowest conception rate in winter. The number of 
conceptions per month increases with increasing daylight, and the highest con¬ 
ception-rate takes place about, or slightly after, the maximum of daylight. It 
is of interest to note that the described trends are rather more pronounced in 
the Otago-Southland area (45—46° S.) than in Auckland (37° S.). In particular, 
the depressions expressing the lowest number of conceptions in the Otago- 
Southland graph are more pronounced than those in the Auckland curve. Fig. 3 
shows the conception-rate expressed as percentages of the monthly average of 
the period investigated. The view is confirmed that with increase of latitude, 
i.e. more extensive variation in the length of daylight throughout the year, the 
extent of the seasonal changes in the rate of conceptions becomes more significant. 
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MONTH OF BtRTH 


1938 1939 1940 



Fig. 3 —Number of births in Auckland and Otago-Southland (smoothed) 
expressed as percentages of the monthly average. 


Up to this point it has been tacitly assumed that the seasonal rhythm can 
be explained in terms of variations in the length of daylight. There are, how¬ 
ever, other factors which may have some importance, such as the distribution of 
marriages throughout the year, and seasonal changes in environment such as 
temperature. It is assumed that the important factor of birth control affects 
the conception-rate to the same extent throughout the year. An attempt was made 
to test this assumption by the use of birth statistics for the Maori population, 
but unfortunately suitable data are not available. 

With regard to the monthly number of marriages, no separate figures for 
Auckland or Otago-Southland are available. Fig. 4 shows a graph of the monthly 
number of marriages for the whole of the Dominion plotted against the combined 
number of Auckland and Otago-Southland conceptions. Marriages in New Zea¬ 
land are correlated with periods of customary holidays, i.e. two marked peaks 
occur at Christmas time and Easter. The correlation between conception and 
marriage is r = + .38, i.e. only 14 per cent, of the total variance in the number 
of conceptions is associated with the number of marriages. 

Temperature in New Zealand according to Markham (1942) seems to play 
a much lesser role in human biology than in England or on the Continent. How¬ 
ever, it will be interesting to note that the correlations between the conception- 
j ate and temperature for Auckland is r = -j- .37 and for Otago-Southland 
r = + .69, so that only 13 per cent, of the variance in Auckland and as much 
as 48 per cent, of the variance in conceptions in Otago-Southland is associated 
with variation in mean monthly temperature. 

Finally, the effect of daylight (the increase of which is naturally largely 
lesponsible for seasonal fluctuations in temperature) is shown in Fig. 4. The 
changes in duration of daylight coincide broadly with the variations in concep¬ 
tion-rate. The correlation between the number of conceptions and duration of 
daylight in Auckland is r = -f .31, Otago-Southland r = +.62, and combined 
figures for both areas r = + .48. 
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In view of the higher correlation obtained between temperature and con¬ 
ception-rate the correlation with duration of daylight was re-calculated allowing 
one month lag in conception-rate, i.e. conceptions in January were paired with 
duration of daylight in December. This improved the coi relations to Auckland 
r = + -38, Otago-Soutliland r = + .64 and for both areas r = + .53. These results 
might be anticipated on physiological basis. 

Briefly summarising, therefore: (i) There exists a correlation between 
changes in duration of daylight and the number of conceptions; (ii) the effect 
of daylight is much stronger in the Otago-Southland area than in Auckland; 
(iii) the influence of increasing daylight shown with one month lag slightly 
improves the correlation; (iv) a correlation of the same order exists between 
mean temperature and number of conceptions; (v) there is a low but significant 
correlation between mairiages and number of conceptions; (vi) as in England, 
the peak of conception-rate in Hew Zealand occurs during the summer months. 
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